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Revised Final Work Plan - Area F March 25, 1994 

EXECUTIVE SUMMARY 

This Work Plan describes the services which the Ebasco Team will provide for the design of the 
Interim Corrective Measure (ICM) at Area F. Area F consists of three closed disposal 
impoundments formerly used for the disposal of arsenic-contaminated wastes. 

Field Work 

Ebasco will perform a Field Sampling Program to obtain additional field data required to 
complete the design of the ICM. The further delineation of lateral soil (arsenic) contamination 
will be determined by shallow soil boring and sampling around the perimeter of Area F. This 
sampling should define areas of shallow surface soil contamination outside the closed 
impoundment areas. The Field Sampling Program will also involve a geotechnical investigation 
of a proposed borrow area to determine suitability of local clays for use as a low permeability 
layer of the final cap. Disturbed soil samples will be obtained from twelve test pits for 
identification, compaction and hydraulic conductivity tests. A topographic survey of the borrow 
area will be performed to gather information for quantity estimates for in-place borrow material. 
All test pits will be located in a non-contaminated proposed borrow area. 

Design Renorts 

The results of the Field Program will be analyzed, and the information gathered will be used to 
prepare Design Reports for the construction of a RCRA multilayer final clay cap over the closed 
arsenic impoundments, rerouting of a drainage ditch and installation of a fence at Area F. The 
Design Reports to be prepared include a Topographic Survey, Drawings, Specifications, Cap 
Design Analysis, and Health and Safety Design Analysis. 

Ebasco also will prepare Installation and Maintenance Plans which describe how the ICM will 
be installed and maintained. These will include a Personnel Training Plan, Maintenance Plan, 
Installation Quality Control Plan and Site-Specific Health and Safety Plan. Ebasco will submit 
a detailed cost estimate for KM installation. 

In addition to the Design Reports, I&O Plans, cost estimates and follow-up reports, Ebasco will 
maintain close coordination with appropriate organizations, attend all required meetings and 
provide community relations support to the U.S. Army Corps of Engineers and to Redstone 
Arsenal throughout the duration of design activities. 
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SECTION 1.0 INTRODUCTION 

1 .O.a The U.S. Army Missile Command (MICOM) Environmental Management Office 
of Redstone Arsenal, Alabama, has tasked the U.S. Army Corps of Engineers 
(USACE), Savannah District (CESAS) to conduct an interim remedial action 
(IRA) at Area F, the arsenic waste disposal ponds at Redstone Arsenal. The 
Interim Corrective Measure (KM) for this project involves the design and 
construction of a protective clay cap to isolate the arsenic wastes from the 
environment. 

l.O.b The CESAS has tasked Ebasco Services Incorporated (Ebasco) under the 
Indefinite Delivery Order Contract DACA 21-91-D-0024 to prepare interim 
remedial design documents pertaining to the ICM at Area F. The objective of this 
Interim Corrective Measures Design Work Plan is to describe the tasks which will 
be conducted during the performance of the project. 

1.1 

1.1.1 

1.l.l.a 

LOCATION 

Redstone Arsenal 

Redstone Arsenal (RSA) is located in north central Alabama in the southwestern 
portion of Madison County as shown in Figure l-l: Location of Redstone 
Arsenal. RSA is bounded by the City of Huntsville to the north and east, and the 
Tennessee River to the south. The towns of Madison and Triana are northwest 
and southwest of the Arsenal, respectively. Principal roadway access to the 
Huntsville area and RSA is provided by U.S. Highways 72, 23 1 and 431 and 
Interstate Highways 65 and 565. 

1.l.l.b RSA encompasses approximately 38,300 acres. Of that area, 1,841 acres in the 
central part of RSA are leased to Marshall Space Flight Center (MSFC) of the 
National Aeronautics and Space Administration (NASA). The remaining 36,459 
acres are controlled by the Department of the Army and support many land use 
functions. An additional 2,900 acres owned by the Tennessee Valley Authority 
(TVA) and 4,100 acres of Wheeler National Wildlife Refuge are located within 
the boundaries of RSA. Approximately 15,500 acres of RSA are woodlands and 
9,200 acres are leased for agricultural use. Over 10,200 acres include maintained 
grassy areas, buildings, roads, and RSA facilities. The area surrounding the 
Arsenal is mixed containing light industry, residential, commercial and 
agricultural uses. 

The population of Madison County exceeds 250,000. Huntsville, located to the 
north of RSA, has a population of approximately 158,000. Approximately 1,000 
military families reside in government quarters on RSA and approximately 3 1,500 
government workers and contractors work at the facility. 

1.l.l.c 
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ff-7 i 1.1.2 

1.1.2.a 

1.2 

1.2.1 

1.2.1.a 

1.2.1.b 

Area F 

Area F is located in central RSA north of the former Lewisite Manufacturing 
Plant Area (Figure 1-2: Location of Area F’) and north of Digney Road. As 
shown in Figure 1-3: Area F - Closed Arsenic Impoundments, Area F is 
approximately 5 acres in size and consists of 3 ponds which were used to dispose 
of arsenic-contaminated wastes from the Lewisite manufacturing operations. 
Rubble and industrial wastes were disposed in the impoundments subsequent to 
the disposal of arsenic wastes. Arsenic has been encountered in the groundwater 
at concentrations of approximately 110 parts per billion (ppb). 

PHYSIOGRAPHY 

Climate 

The climate at RSA is mild and temperate with an average annual temperature of 
62°F. The average summer temperature is 77°F and the average winter 
temperature is 47°F. The average annual snowfall is 3 inches and the average 
annual rainfall is 48 inches. Total monthly precipitation is usually highest in 
March (5.6 inches) and lowest in October (2.7 inches). The last frost in the 
spring is typically no later than April 5, and the first frost in the fall occurs 
around October 31. Floods are common from mid-December to mid-April, 
although extensive flooding is infrequent. The lOO-year flood level of the 
Tennessee River is at an elevation of 572.5 feet above mean sea level (msl). 
Moderately dry conditions generally prevail throughout autumn. 

Madison County experiences a prevailing southeast wind, but winds from the 
north and south also are common. The strongest winds are recorded in the 
winter, while mild winds persist throughout the summer. 
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1.2.2 TopavwW 

1.2.2.a The boundary between the Cumberland Plateau section of the Appalachian Plateau 
physiographic province and the Highland Rim section of the Interior Low Plateau 
physiographic province is in central Madison County. RSA is within the 
Highland Rim province. The topography of RSA is gently rolling with a general 
slope from north to south toward the Tennessee River. Elevations generally range 
from 765 feet at the northern Arsenal boundary to 556 feet at the Southern 
boundary. Topographically high areas are Weeden and Madkin Mountains, 
reaching a maximum elevation of 1,239 feet. Topographically low areas include 
valleys and flood plains of the Tennessee River and its tributaries. From previous 
studies pef. 8.13, 8.141, land surface elevations at Area F range from 
approximately 629 feet above msl in the northwestern part of the site to about 615 
feet above msl in the southeastern portion. 

1.2.3 Surface Water /’ 

1.2.3.a The Tennessee River marks the southern boundary of RSA and flows west. 
Huntsville Spring Branch, McDonald Drainage ditch, and Indian Drainage ditch 
are major tributaries that flow relatively southward to the Tennessee River. All 
surface drainage leaving the Arsenal empties into the Tennessee River via these 
tributaries and other local drainages. Approximately 90 percent of this surface 
drainage passes through Wheeler Lake, located in the central and southwest 
portion of RSA, enroute to the River. Additionally, numerous wetlands are 
associated with the Tennessee River, as well as its drainage ditchs and tributaries. 
Surface water drainage at Area F is to the east toward an intermittent drainage 
ditch along the eastern boundary of the site. This drainage ditch, which drains 
into Wheeler Lake, is to be rerouted as part of the ICM. 

1.2.3.b The lOO-year flood level of the Tennessee River is at an elevation of 572.5 feet 
above mean sea level [Ref. 8.171. The entire Area F is topographically above 
this 572.5 foot elevation. 

1.2.4 site Geology 

1.2.4.a Soil boring and monitor well data collected during the Geraghty and Miller 
(G&M) RCRA Facility Investigation (RFI) pef. 8.171 and previously collected 
data mef. 8.131 indicate three distinct water-bearing zones: (1) a sandy clay 
perched water bearing zone, (2) a sandy clay and chert rubble zone at the base of 
the overburden, and (3) the bedrock Tuscumbia Limestone. The overburden 
thickness ranges from approximately 36 feet (RSO53) to 60 feet (RS257). The 
upper portion of the overburden consists of a surficial sandy-clay and poorly- 
sorted, clayey sand with weathered limestone and chert fragments separated by 
a dense clay layer. The clay layer results in a perched sandy clay water-bearing 
zone on the northern half of the site. The sandy clay and chert rubble zone at the 
base of the overburden is the primary water-bearing zone. The elevation of the 
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1.2.4.b 

1.3 

1.3.a 

1.4 

1.4.a 

1.4.b 

Tuscumbia Limestone surface ranges from 543 feet above msl to 576 feet above 
msl at Area F. The entire limestone thickness was not penetrated during the 
drilling program of the RFI. The deepest bedrock monitor well was completed 
to 134 feet below land surface. The surface of the unweathered Tuscumbia 
Limestone is relatively flat and gently dips to the southeast. 

Water-level data and boring logs indicate that the alluvial overburden is laterally 
continuous and hydraulically connected with the upper strata of the Tuscumbia 
Limestone bedrock. The overlaying clay layer caps the coarser basal sediments 
causing ground water in both the deep overburden rubble zone and the Tuscumbia 
Limestone to occur under confined conditions. The hydrogeology at Area F is 
complex, with shallow perched and deep basal overburden zones overlying upper 
weathered and deeper bedrock water-bearing zones. The apparent direction of 
groundwater flow in the basal overburden and shallow bedrock is to the north- 
northeast with an average hydraulic gradient of 0.004. Excluding water levels at 
the perched well (RSO52), water-level elevations in the overburden ranged from 
601.78 feet above msl to 596.27 feet above msl at Area F. The permeability of 
the overburden is dependent on the amounts of clay, chert, and limestone. 
Average hydraulic conductivity values ranged from 1.7 x lo* cm/set., to 2 x lo4 
cmfsec. 

OPERATIONAL HISTORY 

Area F consists of three closed unlined disposal ponds formerly used for the 
disposal of arsenic-contaminated wastes generated from the former Lewisite 
manufacturing operations. Rubble and industrial wastes were disposed of in the 
impoundments subsequent to the disposal of arsenic wastes. The impoundments 
were closed, covered and capped in 1977 and planted with grass and pine trees. 

REGULATORY HISTORY AND PREVIOUS STUDIES 

In 1986 the USACE, acting on behalf of RSA, contracted P.E. LaMoreaux & 
Associates (PELA) to perform a Remedial Investigation/Feasibility-type study. 
PELA redeveloped four existing monitoring wells, collected and analyzed 
groundwater samples, performed in-situ permeability tests and collected and 
analyzed four soil samples. The results of the study are contained in the reports 
“Confirmation Report, Unit 3 Investigations, Redstone Arsenal, Alabama” 
(PELA, 1988) Bef. 8.121 and “Upgrade Confirmation Report and Assessment of 
Remedial Alternatives for Selected Unit 3 Sites, Redstone Arsenal, Alabama” 
(PELA, 1989) jRef.8.143. 

According to the PELA report “Confirmation Report, Unit 3 Investigations, 
Redstone Arsenal, Alabama”, arsenic was detected in groundwater samples 
collected from all four wells in Area F in December of 1987. Concentrations of 
arsenic exceeding maximum concentration limits (MCLs) for Primary Drinking 
Water Standards (0.05 ppm) were detected in samples collected from the two 
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wells closest to the impoundments (RSO53 and RSOSS). Concentrations of arsenic 
in all samples collected in 1987 were considerably higher than reported in results 
of analyses of groundwater samples collected in 1980 by the Army Environmental 
Hygiene Agency (AEHA). Collected data indicated that the impoundments may 
be releasing arsenic into the Tuscumbia Limestone Aquifer. Results of analyses 
of sediment from the bottom of the closed impoundments indicated that high 
concentrations of arsenic were present in the sediment. Additional studies were 
recommended to determine if the impoundments present a threat to groundwater 
resources in the area. 

1.4.c 

c 

In September 1989, the USACE contracted Geraghty and Miller (G&M) to 
perform a RCRA Facility Investigation (RFI) at Area F. The purpose of the RF1 
was to assess the potential for contaminant migration at Area F to the surrounding 
environment. The RF1 was conducted in two phases. Results of the Phase I RF1 
are contained in the report “Phase I Report, RCRA Facility Investigation at Unit 
1, Unit 2 and Selected Unit 3 Areas, Redstone Arsenal, Alabama” [Ref. 8.161. 
Results of the Phase II RF1 are presented in the draft report” Phase II Addendum, 
RCRA Facility Investigations at Unit 1, Unit 2, and Selected Unit 3 Areas, 
Redstone Arsenal, Alabama” pef.8.25]. 

1.4.d Phase I RF1 field investigations at the site included test pit excavations; shallow 
soil sampling; soil borings with shallow and deep soil sampling; sediment and 
surface water sampling; and monitor well installation and associated groundwater 
sampling. The Phase II RF1 included additional shallow surface soil sampling, 
soil borings with shallow and deep subsurface sampling, sediment sampling, 
monitor well installation, and groundwater sampling to help delineate the extent 
of contamination detected during Phase I. The extent of contamination in the soils 
at Area F was found to be generally limited to the boundary of Area F. There 
were a few high arsenic levels in the surface soil south of the site boundary which 
were attributed to runoff or contamination related to the former Lewisite 
Manufacturing Plant. The Health and Environmental Assessment exposure 
pathway analysis showed the probability for contact with most media and 
exposure to site contaminants to be low. The potential for contact with 
contaminated surface soils was rated moderate. Access control to the area, 
including a secured chain link fence, was recommended for Area F. 

1.4.e. Geraghty & Miller, Inc. installed eight new monitoring wells during Phase I and 
II of the RF1 (1990-1992). Along with the existing four monitoring wells, this 
provided twelve monitoring wells from which water samples were collected to 
delineate the horizontal and vertical extent of groundwater contamination at Area 
F. 
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SECTION 2.0 INTERIM CORRECTIVE MEASURE 

2.0.a The goal of the Interim Corrective Measure (ICM) for Area F is to provide 
interim remediation by inhibiting further contaminant migration. This goal will 
be accomplished by removing all existing vegetation, constructing a RCRA 
multilayer clay cap over the site, and diverting an existing drainage ditch away 
from the impoundments. In addition, access to the site will be restricted by 
installing a fence around the capped area. These efforts are anticipated to begin 
within a few months of ICM design completion and construction contractor 
procurement. 

2.0.b This ICM Work Plan presents a proposed engineering method for partial 
remediation and control of contamination at Area F. As described above, the 
proposed cap is intended to prevent further contamination of groundwater and 
soil. Remediation of existing groundwater contamination is not included in the 
ICM, but is being evaluated by others for the final corrective measure at Area F. 

2.o.c In order to facilitate design of the ICM, Ebasco will perform a Field Program to 
obtain additional field data at the Area F site. This new task has been added 
based on the U.S. Environmental Protection Agency’s (EPA’s) review of Ebasco’s 
Final Area F Work Plan dated 22 April 1993. It is universally agreed among the 
EPA, USACE, MICOM Environmental Management Office at RSA, and Ebasco 
that additional information is necessary to design a final cap at the Area F site. 
Furthermore, the extent of shallow soil contamination outside the designated cap 
area has not been adequately characterized to determine the best method of 
remediation of those soils. The scope of the proposed Field Program is discussed 
in Section 3.1 - Additional Data Requirements of this Work Plan. 

2.1 

2.1.a 

ARSENIC IMPOUNDMENT CAP 

A multilayer clay cap will be installed over the closed arsenic impoundments to 
minimize infiltration of precipitation into the contaminated material and to prevent 
migration through surface erosion of contaminated material from the site. The 
cap shall meet all requirements for an EPA recommended RCRA (Subtitle C) 
hazardous waste cover. The cap will be covered with topsoil and vegetation will 
be established for erosion control. If enough low permeability clay is not readily 
available on site, a geosynthetic clay liner may be used in place of a clay 
composite liner. The approximate size and location of the cap is shown in Figure 

’ 2-l: Area F - Proposed Arsenic Impoundment Cap Configuration. 

2.2. DIVERSION OF EXISTING DRAINAGE DITCH 

2.2.a The existing drainage ditch located near the arsenic impoundments will be 
relocated to maintain a safe distance from the new cap and from the existing 
impoundments. The location of the existing culvert under Toftoy Thruway will 
be maintained. The approximate diversion route is shown in Figure 2-l. 

C:\WP51\RSAICMLMtEAF\WORKPlANIREVISED.FNL 2-l 



Exist. Fence ifLf ”  . : . .  

. , .  

-  

Overhead bectric tine 

IGURE 2-l AREA F - PROPOSED ARSENIC IMPOUNDMENT CAP CONFIGURATION 

Source: Gemghty 6 Miller Inc., 1991 



Revised Final Work Plan - Area F March 25, 1994 

2.3 CIVIL DESIGN 

2.3-a Civil design will include the drawings and specifications for cap construction, 
diversion of the existing drainage, temporary roads, surface drainage, grading, 
borrow area excavation, and fence removal and installation. Criteria for design 
of these KM components will include the following: 

0 

0 

0 The existing fence(s) will be removed prior to cap construction. 

0 

0 

0 

l 

0 

0 

0 

l 

0 

0 

A RCRA multilayer clay cap will be installed over the entire fenced area. 

The area will be cleared prior to cap construction. 

Surface drainage interrupted by construction will be restored and directed 
away from the cap. 

Erosion control measures will be installed during construction. 

Clay for the cap either will be excavated from a borrow area northwest of 
Area F or obtained from off-site, depending on availability. An analysis 
will be performed on substituting a geosynthetic clay liner for the soil if 
acceptable clay material is not available on RSA. 

Roads will be temporary and are intended to facilitate routine maintenance 
of the ICM area. 

Tree stumps and roots will be left in place and covered. 

Vegetative above-ground debris will be chipped and stockpiled or 
transported to a disposal area. 

Inorganic debris will be left in place. 

The existing drainage ditch will be diverted away from the impoundments 
and the culvert located at the street crossing will remain in place. 

The cap will be topsoiled and grassed. 

All disturbed ground surface areas will be revegetated. 

Fencing will be installed around the perimeter of the cap. 
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SECTION 3.0 TECHNICAL APPROACH TO ICM DESIGN 

March 25, 1994 

3.0.a 

3.1 

3.1.a 

3.1.b 

Ebasco’s technical approach to the ICM Design is based upon the design criteria 
and assumptions presented throughout this section. A summary of these design 
criteria is presented in Appendix B. 

DESIGN OF THE IMPOUNDMENT CAP 

The impoundment cap will be designed and constructed to accomplish the 
following: 

0 Minimize migration of precipitation through the contaminated material; 
0 Function with minimum maintenance; 
0 Promote drainage; and 
0 Minimize erosion of the cap material. 

The RCRA multilayer clay cap will be designed to be a minimum of 2-feet thick 
and will be constructed of CL classification soil overlain by a flexible membrane 
liner (FML). A drainage layer will lie above the FML overlain by a filter which 
lies beneath the cover/topsoil. Moisture content of the cap material will be 
between optimum and 3% above optimum. Permeability of the compacted 
material will be less than or equal to 1 x 10m7 cm/set. The top surface of the cap 
will be graded to drain properly and the cap will be covered with 18 inches of 
cover soil/topsoil and grassed. Maintenance will include grass mowing and repair 
of the cap to correct effects of settling, subsidence, and erosion. Material 
available on RSA will be used to the extent possible. Existing soils analytical 
data obtained by P.E. Lamoreaux and Associates [Refs. 8.12 and 8.141 and 
Geraghty and Miller [Refs. 8.16 and 8.251 are not sufficient to establish the 
lateral limits of contamination; therefore, Ebasco will conduct a Field Sampling 
Program around the existing perimeter fence to better define these limits. Since 
aerial photographs of the site indicate that the former pond limits were confined 
to within the existing fence, the entire area within the fence is proposed for 
capping. The Ebasco Field Program will focus on shallower contamination 
detected outside the Area F fence during the RF1 [Refs 8.16 and 8.251. Surface 
or shallow depth soil exterior to the fence that is found to be contaminated during 
the Field Program will then be included in the ICM. Based on existing 
information, shallow contamination outside the Area F fence appears localized and 
most likely will be excavated instead of capped during the ICM. 

An analysis will b,e performed on substituting a geosynthetic clay liner for the soil 
clay liner if natural clays from the proposed borrow areas on RSA cannot meet 
the hydraulic conductivity requirements. Ebasco will perform laboratory testing 
on clayey soil from test pits at the proposed borrow area to determine their 
suitability as a low permeability layer. _, 
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3.2 

3.2.a 

3.2.b 

3.3 

3.3.a 

3.4 

3.4.a 

,Sm PREPARATION 

Site preparation will include clearing of the area to be capped, removal of the 
existing fence(s) and diversion of the existing drainage ditch away from the 
impoundments and the cap. The new drainage route will be excavated, the new 
downstream end will be tied in, and then the new upstream end will be opened 
to allow diversion of any flow. As an option, the vegetative organic debris can 
be chipped/shredded on-site if it is cost effective. Vegetation will be removed to 
ground level. Inorganic above-grade debris encountered at the site can be 
disposed of at non-hazardous waste disposal areas unless there is reason to suspect 
that materials may be hazardous. Hazardous wastes will be properly disposed off- 
site. In addition, two existing monitor wells, RS258 and RS259 located within 
the arsenic pond area will need to be abandoned prior to construction of the clay 
aP* 

If the proposed borrow area on RSA is used, site preparation for the borrow area 
will include clearing and grubbing and initial surveying of existing elevations. 

ACCESS LIMITATION 

Access to the capped area will be limited by the installation of a 6-foot chain link 
fence located approximately lo-feet from the toe of the cap side slope. The 
access road from the former Lewisite Manufacturing Plant area to the cap, 
provided”’ for light pickups and mowing tractors, will have a locking gate. 

CONTRACTING APPROACH 

Firm fixed price lump sum sealed bids will be obtained on a competitive basis 
following advertisement in the Commerce Business Daily and issuance of an 
Invitation for Bids. This approach allows no negotiations or discussions with 
bidders and assumes that the technical requirements are understood. The contract 
will include a six month maintenance period (i.e., grassing and patching eroded 
areas of the Cap) by the contractor before maintenance is turned over to the RSA. 
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SECTION 4.0 HEALTH AND SAFETY PROGRAM 

4.0.a 

4.0.b 

The Health and Safety Program for this project is based on activity occurring at 
the Area F site during design tasks. Project requirements during design will 
include several site visits by various members of the Enserch Design Team. The 
purpose of the site visits is to obtain site specific information for the design and 
will not include intrusive activities. A limited Health and Safety Plan developed 
for this project will be implemented during these visits. The limited Health and 
Safety Plan is included as Appendix A of this Work Plan. The Health and Safety 
Plan to be implemented during the Ebasco Field Program will be submitted under 
separated cover. 

Design activities will include the development of a Design Analysis Report. The 
design analysis will include evaluation of the Health and Safety provisions to be 
required at the Area F site during implementation of the project. Information 
from the Design Analysis Report will be used to prepare a Site Specific Health 
and Safety Plan (Task 9) and the Safety, Health and Emergency Response section 
of the Specifications to be included in the Contract Bid Package. A detailed list 
of the elements to be addressed in the Site Specific Health and Safety Plan is 
included in Section 5.9 of this Work Plan. 
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SECTION 5.0 ICM DESIGN SCOPE OF WORK 

5.0.a The purpose of this section of the ICM Design Work Plan is to summa&e and 
clarify the work that will be performed by Ebasco in completing the ICM Design. 
For some tasks, the kickoff meeting or subsequent communication between 
CESAS and Ebasco has refocused the design effort to more clearly describe the 
deliverables required for the satisfactory completion of the ICM. In accordance 
with the original Statement of Work (SOW), this section is organized into the 
following thirteen tasks: 

1. Work Plan Preparation 
2. Topographic Survey 
3. Plans and Specifications 
4. Design Analyses 
5. Personnel Training Plan 
6. Maintenance Plan 
7. Installation Quality Control Plan 
8. Field Sampling Plan (Omitted) 
9. Site Specific Health and Safety Plan 
10. Service Contract Document 
11. Installation Cost Estimate 
12. Meetings, Regulatory Coordination and Project Management 
13. Public Affairs 

5.0.b A description of each task is included in the following sections. All tasks will be 
performed in accordance with the Savannah District Corps of Engineers “Design 
Manual for Military Construction” [Ref. 8.11 and Department of the Army 
“Architectural and Engineering Instructions” mef. 8.221. 

5.1 TASK 1 - WORK PLAN 

5.1.a This Interim Corrective Measure Design Work Plan provides some preliminary 
design basis and describes the work efforts related to implementation of the design 
Project. These efforts will be carried out in Tasks 2 through 13, described in 
detail in the following sections. A Health and Safety Plan (HASP) is included in 
Appendix A to provide for site visits to collect information used in developing 
the ICM Design. The HASP will be updated if necessary for any future site 
activity. 
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5.2 

5.2.a 

5.2.b 

5.3 

5.3.a 

5.3.b 

TASK 2 - TOPOGRAPHIC SURVEY 

The SOW requires that a site topographic survey be prepared for the ICM Design. 
The U.S. Army Corps of Engineers is providing computerized topographic survey 
maps of Area F. Ebasco or its subcontractor will perform field checks of 
significant survey points. A limited number of surface features may require 
locating to adequately identify reference points for the location of the proposed 
ICM clay cap and boundary fence. 

Ebasco then will provide revised topographic maps of the Area F site in .DWG 
format. The survey will be provided at a scale of one inch = 100 feet, with 2- 
foot contour intervals as provided by the USACE. 

TASK 3 - PLANS AND SPECIFICATIONS 

Ebasco will prepare drawings and specifications for installation of the ICM in 
accordance with the requirements of the Savannah District Corps of Engineers 
“Design Manual for Military Construction” pef. 8. l] and Department of the 
Army “Architectural and Engineering Instructions” mef. 8.221. It is anticipated 
that a drawing package will be prepared describing the ICM and will consist of 
the following general titles: 

0 Cover Sheet, Contents and Site Location 
l Existing Site Conditions 
0 Site Arrangement 
0 Site Grading, Drainage and Roads 
0 Site Layout Coordinate Plan 
0 Miscellaneous Details (1 of 2) 
0 Miscellaneous Details (2 of 2) 
l Notes 

Various existing specifications provided by CESAS will be used to prepare 
specifications specific to the Area F ICM Design. These include Savannah 
District Corps of Engineers Guide Specifications (CEGS), specifications from the 
Huntsville Division Corps of Engineers, as well as Construction Specification 
Institute (CSI) specifications commonly used by Ebasco. Regardless of the 
source, all specifications for this design will be compiled and adapted into a single 
format which will be the same as format used in the CEGS. A listing of the 
specifications expected in the Area F ICM design follows. 
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’ DIVISION 1: GENERAL REQUIREMENTS 

01010 Summary of Work 
01025 Measurement and Payment and Schedule of Values 
01050 Field Engineering 
01065 Safety Health and Emergency Response 
01300 Submittal Descriptions 
01305 Submittal Procedures 
01440 Contractor Quality Control 
01510 Mobilization/Demobilization 
01560 Temporary Controls and Environmental Protection 
01640 Off-Site Transportation and Disposal 
01700 Project Closeout 

DIVISION 2: SITE WORK 

5.3.c 

02110 Clearing, Grubbing and Stripping 
02210 Grading 
02251 Clay Cap Construction 
02930 Topsoil and Seeding 
02238 Crushed Stone Aggregate Surfacing 
02239 Geotextile 
02444 Chain Link Fence 
02723 Rip Rap 

DIVISION 3: NOT USED 
DIVISION 4: NOT USED 
DIVISION 5: NOT USED 
DIVISION 6: NOT USED 
DIVISION 7: NOT USED 
DIVISION 8: NOT USED 
DIVISION 9: NOT USED 
DIVISION 10: NOT USED 
DIVISION 11: NOT USED 
DIVISION 12: NOT USED 
DIVISION 13: NOT USED 
DIVISION 14: NOT USED 
DIVISION 15: NOT USED 
DIVISION 16: NOT USED 

The deliverables associated with this task are as follows: 

0 Draft Plans and Specifications, which will address approximately sixty 
(60) percent of the total design. This submittal will be more extensive 
than a conceptual design and will include partially completed drawings and 
partially completed technical specifications. 

ARJ3F!woRJcPLm.Fm 5-3 



Final Work Plan - Area F April 22, 1993 

5.4.1 

5.4.1.a 

5.4.1.b 

5.4.l.c 

l A Draft-Final package which will represent at least ninety (90) percent of 
the final design. It will incorporate comments from the draft submittal 
and will include substantially completed drawings and specifications. 

0 The Final package, or one-hundred (100) percent submittal, which will 
include copies of bid documents ready to advertise. With the exception 
of the Service Contract Document (Task 10) and Evaluation Report 
Maintenance Manual (Task 6), all design work will be complete upon 
submittal of this deliverable. 

TASK 4 - DESIGN ANALYSES 

System Design Analysis 

Ebasco will develop a design analysis of the proposed ICM system which 
addresses the technical and general aspects of the project to ensure that the design 
will effectively meet the goals of interim remediation. The analysis will include 
information, calculations, data, and conclusions presented with narrative 
explanations. 

The technical aspects of design will include the following, which will be based on 
the information currently available. 

0 Siting and support requirements. 
0 Special or abnormal site conditions. 
l Physical and chemical parameters. 
0 Installation methods. 
l Calculations, research and technical analyses 

The following non-technical information also will be included: 

0 Review of applicable regulatory criteria. 
0 Narrative description of project and scope. 
0 Statement of the need for and goals of the project. 
0 Listing,of names and credentials of all professionals involved in the design 

process. 
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5.4.2 

5.4.2.a 

Health and Safety Design Analysis 

The Health and Safety Design Analysis (HSDA) will be the basis for preparing 
the Site-Specific Health and Safety Plan in Task 9 as well as the “Safety, Health 
and Emergency Response” section of the detailed specification prepared in Task 
3. The HSDA will provide the decision-logic for selection of protective measures 
to be implemented during installation and maintenance of the ICM. Criteria to 
be considered during preparation of the HSDA include: 

0 Site-specific chemical, physical, safety and biological hazards that may be 
encountered for each task/or site operation to be performed at the site. 

0 Safety features of the ICM to be installed and equipment used for 
installation. 

5.5 

5.5.a 

0 Sources and pathways of employee exposure. 
0 Anticipated on-site and off-site exposure potential levels. 
0 Requirements for a personal and area sampling plan. 
0 Anticipated dates and duration of site activities. 

TASK 5 - PERSONNEL TRAINING PLAN 

Ebasco will prepare and implement a plan for training personnel involved in the 
maintenance of the interim corrective measures. The plan will outline both the 
introductory and continuing training programs including safety training programs, 
to prepare personnel to maintain the facility in a safe and efficient manner. The 
plan will include a brief description on how training will meet actual job tasks. 
The plan will list the regulations which dictate this training. 

5.6 

5.6.a 

TASK 6 - MAINTENANCE PLAN 

Ebasco will prepare a plan describing equipment, personnel, and services required 
for maintaining the interim corrective measures in proper condition. A 
maintenance schedule shall be provided that is appropriate for the ICM. 

5.7 

5.7.a 

TASK 7 - INSTALLATION QUALITY CONTROL PLAN 

Quality Control is “a planned system of inspections and tests performed by the 
Remedial Action Constructor to directly monitor and control the quality of the 
construction project” Bef. 8.101. The Installation Quality Control Plan (IQCP) 
will describe the procedures which must be followed by the Remedial Action 
Contractor to assure quality control during installation of the ICM System at the 
Area F site. 

5.7.b The IQCP will include the following elements: 

0 Responsibilities and authorities of all organizations and key personnel 
involved in the installation of the KM; 
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0 Qualifications of the quality control personnel to demonstrate they possess 
the training and experience necessary to fulfill their identified 
responsibilities; 

0 The observations, tests and inspections that will be used to monitor and 
control installation quality, and the frequency of performance of these . activities; 

0 Description of the reporting requirements for quality control activities 
including such items as daily summary reports, schedule of data 
submissions, inspection data sheets, problem identification and corrective 
measures reports, evaluation reports, acceptance reports, final 
documentation. Also describe the provisions for the final storage of all 
records. 

5.8 

5.8.a 

TASK 8 - FIELD SAMPLING PLAN 

Based on discussions held during delivery order contract negotiations for the Area 
F site, Task 8, involving preparation of a Field Sampling Plan, was deleted. 

5.9 

5.9.a 

TASK 9 - SITESPECIF’IC HEALTH AND SAFETY PLAN 

This task involves the preparation of a Site-Specific Health and Safety Plan 
(SSHSP) to be implemented during installation and operation of the ICM at Area 
F. Certain elements of the SSHSP are contractor specific, such as the names of 
personnel working on-site and verification of their associated medical records, and 
must be added or amended by the installation and maintenance contractors prior 
to the initiation of any field work. 

5.9.b The SSHSP will be developed from the Health and Safety Design Analysis 
prepared under Task 4 of the Scope of Work as discussed in Section 5.4 of this 
Work Plan. The following elements will be included in the SSHSP: 

0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 

Staff Organization and Responsibilities 
Description of Project Site 
Hazard Assessment and Risk Analysis 
Identification of Action Levels 
Accident Prevention 
Health and Safety Training/Medical Surveillance Requirements 
Personal Protective Equipment Program 
Environmental Exposure and Personal Monitoring 
Heat/Cold Stress Monitoring 
Site Control/Work Zone Delineation 
Decontamination Procedures 
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0 Emergency Response Plan/Contingency Plan/Spill Control and 
Countermeasures Plan for On-Site Personnel and Local Affected 
Population 

5.10 

5.10.a 

0 Standard Operating Procedures and Work Practices 
0 Recordkeeping Procedures 
l Unexploded Ordnance Safety 

TASK 10 - SERVICE CONTRACT DOCUh$ENT 

Based on discussions with the Savannah Corps of Engineers, Task 10, involving 
preparation of a Service Contract Document, has been deleted. 

5.11 

5.11.a 

TASK 11 - INSTALLATION COST ESTIMATE 

Ebasco will prepare a detailed cost estimate for the installation of the designed 
KM. The cost estimate will be prepared using the Microcomputer Cost 
Engineering System (MCASES-Gold) Software provided to Ebasco by the 
USACE. Chapter A-9, “Cost Estimates” of Volume II of the Savannah District 
Design Manual for Military Construction [Ref. 8. l] will be used as guidance for 
preparing the cost estimates. 

5.11.b Quantity takeoffs and vendor quotes will be used as the basis for preparing the 
Installation Cost Estimate. This cost estimate will be submitted with the draft- 
final and final Design submittals. Accuracy of the cost estimate will be sufficient 
for use as the Government’s Cost Estimate supporting budgeting and procurement. 
The final Cost Estimate will be submitted to CESAS with the submittal of the 
final Design Documents as indicated on Table 6-l: Project Schedule. 

TASK 12 - MEETINGS, REGULATORY COORDINATION AND PROJECT 
MANAGEMENT 

5.12.1 

5.12.1.a 

MEETINGS 

Ebasco will attend up to five meetings, to be held at either RSA or Savannah 
District Corps of Engineers facilities in Savannah, Georgia. Meetings will 
average one day each and will be scheduled at the discretion of the CESAS to 
review project deliverables, meet with regulators, or discuss other matters relative 
to the Area F ICM Design. Ebasco will maintain minutes of each meeting and 
forward a written copy to CESAS within 10 calendar days. 
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5.12.2 REGULATORY COORDmATION 

5.12.2.a Ebasco will coordinate with the Alabama Department of Environmental 
Management (ADEM) and the US Environmental Protection Agency (EPA) 
throughout the project. Contacts will be made early in the design process to 
identify potential permitting delays or restrictive regulatory limits which may 
govern basic design criteria. Copies of all final project submittals will be sent to 
ADEM and EPA for review. 

5.12.3 PROJECT MANAGEMENT 

5.12.3.a This task is internal to Ebasco and involves the overall command of the KM 
Design, such as: 

5.13 

0 Day-to-day correspondence with CESAS, 
0 Maintenance of project-specific records and files, 
0 Schedule and cost management, 
0 Preparation of monthly progress reports, 
0 Coordination and management of subcontractors and vendors, 
0 Meeting minutes preparation, 
0 Preparation, oversight and approval of project submittals. 

TASK 13 - PUBLIC AFFAIRS 

5.13.a Ebasco employees and their subcontractors will not provide response to public 
inquiries regarding site conditions or this contract. All requests for information 
regarding the site will be directed to the Redstone Arsenal Public Affairs 
Specialist, Mr. Ed Peters. Contractual information will be referred to the CESAS 
Contracting Officer. Upon the approval and direction from Redstone Arsenal 
Public Affairs (RSA PA), Ebasco will conduct site interviews and file reviews, 
and gather information necessary to develop the Community Relations Plan 
(CRP). The CRP will be prepared in accordance with Army Regulation (AR) 
200-l for CESAS in close coordination with and for implementation by the RSA 
PA. 

5.13.b The CRP will provide the requisite points of contact as part of the Listing of 
Public Contacts and Interested Parties. A listing of media resources and contacts, 
potential public meeting locations and suggested locations for an information 
repository will also be included asappendices to the CRP. A description of the 
site, its past history and corrective measures will be included in the CRP with the 
Community profile and key issues of concern developed during site interviews. 
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5.13.c Ebasco will monitor local newspapers for news media coverage. Any significant 
news coverage will be brought to the immediate attention of the Savannah District 
Public Affairs Officer and Project Manager. A scrapbook will be created for all 
news clippings identified. 

5.13.d A monthly information paper, consisting of a one-page public relations summary 
will be created from the monthly progress report and presented to the Savannah 
District Public Affairs Officer. 

5.13.e No news releases or other CRP implementation activities will be prepared by 
Ebasco under the delivery order Scope of Work. 
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SECTION 6.0 PROJECT MANAGEMENT AND QUALITY CONTROL / 

6.1 PROJECT ORGANIZATION 

6.1.a The organizational structure of the project identifies the interrelationships of the 
Ebasco Design Team and is shown in Figure Cl: Project Organization. The 
following paragraphs describe the responsibilities of each leadership position in 
the project organization. Resumes of all Team members are included in 
Appendix C. 

6.1.b The Ebasw Project Manager (PM), Mr. David W. Schaer, is responsible for 
Ebasco’s overall performance of the ICM project. He is in charge of meeting the 
requirements of the contract and establishing an effective organization to complete 
all activities identified in the scope of work. 

6.1.~ The Ebasco Task Manager (TM), Ms. Kimberly R. Soovajian, is responsible for 
day-to-day oversite of all activities under the project. She is in charge of assuring 
that project tasks are completed on schedule and within budgeted costs. She is 
responsible for reviewing all project submittals for conformance with the approved 
Statement of Work. The TM maintains close communication with the Client, with 
supervisors of the various disciplines with the Ebasco Design Team, as well as 
with all individual team members. The TM directs and supervises Ebasco 
subcontractors working on the project. 

6.1.d The Ebasco Communify Relations Lead, Ms. Loretta A. Garcia, is responsible for 
coordinating with the USACE and Redstone Arsenal Public Affairs Offices to 
develop a Community Relations Plan for their implementation during ICM 
activities. She is responsible for recognizing community needs and identifying 
media resources which will provide the client guidance in addressing community 
concerns and providing opportunities for public participation. 

6.1.e The Ebasco Cost/Schedule Controller, Mr. Steven E. Werner, is responsible for 
identifying and maintaining cost control for all activities under the project; for 
monitoring the project performance schedule, and for reporting any irregularities 
to the Project and Task Managers. 

6.1.f The Ebasco Engiheering Manager, Mr. Albert D. O’Rear, P.E., is responsible 
for ensuring the overall quality and accuracy of all engineering documents 
produced by the Design Team. Mr. O’Rear will schedule internal reviews and 
perform quality reviews, and is responsible for maintaining adherence to 
established Ebasco and USACE design procedures. He will be the Registered 
Professional Engineer of record who will seal the plans and specifications. 
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6.1.g The Ebasm Project Engineer, Ms. Lyn Phillips, is responsible for coordinating 
the Design Team disciplines, assembling specifications, plans and other contract 
documents, and ensuring that the design meets design criteria and goals. 

6.2 

6.2.a 

TECHNICAL QUALITY ASSURANCE 

The Ebasco design team will incorporate various levels of technical quality 
assurance and control throughout the design process. All calculations that will be 
incorporated into the Task 4 Design Analysis will be checked by a third-party 
engineer who is trained and experienced in the subject matter. All design 
drawings undergo several levels of peer review and require signoff by all staff 
with input into the drawing. Ultimately, the engineer in responsible charge will 
ensure review by all engineering disciplines involved in the design. It is Ebasco 
policy that internal value engineering procedures are followed as part of the 
quality assurance and control process. 

6.3 SCHEDULE F’OR DESIGN 

6.3.a The project schedule is identified in Table 6-l: Project Schedule. The submittal 
dates, indicated in the column “Early Finish,” follow an aggressive schedule to 
achieve timely project completion. Prompt review by and receipt of comments 
from all designated reviewers is critical to maintain this schedule. 
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r”‘? SECTION 7.0 LIST OF CONTRIBUTORS 

7.0.a The following is a list of Ebasco Environmental personnel involved in the 
technical preparation and/or review of this Interim Corrective Measure Design 
Document. The input function of each member with respect to the document, and 
the professional title of each member, respectively, also are listed. Resume’s of 
the individuals listed are contained in Appendix C. 

Albert D. O’Rear, P.E. - 

David W. Schaer 

Kimberly R. Soovajian 

Steven E. Werner 

Loretta A. Garcia 

Tammy S. Jackman - 

Gerald L. Delaney, C.I.H. - 

Harold A. Frediani, Jr. - 

J. Perry Patton 

Lyn R. Phillips 

David A. Fawcett 

Professional Engineer Registered in the State 
of Alabama responsible for document review 
and approval; Ebasco Regional Chief 
Environmental Engineering Manager 

Project Manager; Principal Geologist 

Project Task Manager; Environmental 
Engineer 

Project Cost & Schedule Controller; Senior 
Cost Engineer 

Community Relations Scope Preparation; 
Community Relations Specialist 

Health and Safety Plan (HASP) Preparation; 
Associate Industrial Hygiene Technician 

Review/Approval of HASP; Ebasco 
Regional Health and Safety Manager 

Hydrological Evaluation/Design; Principal 
Environmental Engineer 

Project Civil Design; Senior Associate 
Engineer 

Project Engineer; Principal Engineer 

Project Geotechnical Design; Geotechnical 
Engineer 
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APPENDIX A 

SITE-SPECIFIC HEALTH AND SAFETY PLAN FOR RSA KM DESIGN 
ACTIVITIES 
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SITE-SPECIFIC HEALTH AND SAFETY PLAN FOR 
RSA INTERIM CORRECTIVE MEASURES DESIGN ACTIVITIES 

(Short Form for RCRA walk through, surveying and staking and other special circumstances. 
Approval of HSM (805) 830-4100 must be secured to use this form.) 

SITE: 4 STIES AT REDSTONE ARSENAL. ALABAMA 

LOCATION: REDSTONE ARSENAL. ALABAMA 

DATE PREPARED: DECEMBER 11. 1992 

PREPARED BY: TAMMY JACKMAN/EBASCO 
(NAME/COMPANY) 

PLANNED SITE VISIT DATE(s): 

REVISION: 2 (Last Revision dated March 29. 1993) 

EBASCO SERVICES INCORPORATED, EBASCO SUBCONTRACTORS AND THE UNITED 
STATES ARMY CORPS OF ENGINEERS DO .NGT GUARANTEE THE HEALTH OR .._ _ , “. 
SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE HAZARDOUS NATURE 
OF THIS SITE AND THE ACTIVITY OCCURRING THEREON, IT IS NOT POSSIBLE TO 
DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL POSSIBLE HAZARDS 
WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE HEALTH AND 
SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT ELIMINATE, 
THE POTENTIAL FOR INJURY AT THIS SITE. THE HEALTH AND SAFETY 
GUIDELINES IN THIS PLAN WERE PREPA,RED. SPECIFICALLY FOR THIS ,SI’IE AND 
SHOULD NOT BE USED ON ANY OTHER SITE WITHOUT PRIOR RESEARCH BY 
TWINED HEALTH AND SAFETY SPECIALISTS. 



PROJECT NAME: RSA INTERIM CORRECTIVE MEASURE DESIGN 

PROJECT NO. DACA2 l-9 1 -D-O024 

SCOPE OF WORK AND PURPOSE OF VISIT: 

Site visits before and during design to get an overview of the existing site conditions for Sites 

Unit 1, Unit 2, RSA-G, and Area F. Descriptions of each site is can be found on pages 4-7. 

TENTIAL SITE VISIT PERSONNEL: RESPONSIBILITY: 

1. Tammy Jackman 
2. Arthur Holcomb 
3. Gerald Delaney 
4. Kimberly Soovajian 
5. David Schaer 
6. Ken Chen 
7. Victor Owens 
8. Lyn Phillips 
9. Kirk Mays 
10. Albert O’Rear 
11. Hal Frediani 
12. Thomas Marks 
13. Loretta Garcia 
14. Surveying Subcontractor Personnel 

Health and Safety Officer 
Certified Industrial Hygienist 
Health and Safety Manager 
TasWSi te Manager 
Project Manager 
Site Investigator 
Site Investigator 
Site Investigator 
Site Investigator 
Professional Engineering Review/Approval 
Site Investigator- 
Site Investigator 
Community Relations 
Surveying and Staking 

OTHER CONTACTS 

N/A 

PHONE NOS. 

N/A 
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GJ%NCY INFORMATION: 

CONTACT PHONE NOS. 

Police: 
OnBase: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
OffBase: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. 
l............. 

OffBase: . . . . . . . . . . . . . . ...-.............:::::::::: 

Ambulance: 
OnBase: . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........... 
OffBase: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hospital: 
On Base: Fox Hospital (life threatening emergencies only) .......... 
Off Base: Huntsville Hospital ............................ 

Poison Control Center: ................................. 

Regional HSM: Gerald Delaney ........................... 
Site Mana=: Kimberly Soovajian .......................... 

. , 
HOSPITAL ROUTES : 

(205) 876-2222 
. . . 911 

(205) 876-2 117 
.  l .911 

(205) 8764239 
. .911 or 
(205) 536-6658 

(205) 876-6 110 
(205) 533-8202 

l-800-292-6678 

(205) 830-4 100 
(404) 662-2438 

Huntsville Ho&al (Off Base) 

Unit 1: Exit the Unit 1 gate and take a right onto Technology Road. Take a left 

onto Wood Road; Wood Road turns into Mills Road. Turn right onto 

Martin Road and exit through Gate 1. Proceed to Memorial Parkway 

North (veer right onto exit-ramp). Follow Memorial Parkway for 

approximately 3.5 miles. Exit right onto Governors Drive and proceed 

approximately 0.7 mile. Huntsville Hospital is located on the left at the 

intersection of Madison Street and Governors Drive (See Figure 2 in 

Attachment 1). 

Unit 2: Exit the Unit 2 gate and take a left onto McAlpine Road. Take a right 

onto Buxton Road. Take a left onto Patton Road and go approximately 

1.5 miles. Take a right onto Redstone Road and exit through Gate 3. 
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Turn left (north) onto Memorial Parkway. Follow Memorial Parkway for 

approximately 7.2 miles. Exit right onto Governors Drive and proceed 

approximately 0.7 mile. Huntsville Hospital is located on the left at the 
‘,.. ._ mter~~~n .& hdi,n” seat ana c6+;moii aB.ve @& .Figure “* in 

Attachment 1). 

Area F: Exit the Area F Site through the parking lot near Building 4382. Continue 

on that road until it intersects Toftoy Thruway. Take a right onto Toftoy 

Thruway going south. Exit to Martin Road East. Proceed through Gate 

1 to Memorial Parkway North (veer right onto exit-ramp). Follow 

Memorial Parkway for approximately 3.5 miles. Exit right onto 

Governors Drive and proceed approximately 0.7 mile. Huntsville Hospital 

is located on the left at the intersection of Madison Street and Governors 

Drive (See Figure 2 in Attachment 1). 

RSA-G: Take Redstone Road east and exit through Gate 3. Turn left (north) onto 

Memorial Parkway. Follow Memorial Parkway for approximately 7.2 

miles. Exit right onto Governors Drive and proceed approximately 0.7 

mile. Huntsville Hospital is located on the left at the intersection of 

Madison Street and Governors Drive (See Figure 2 in Attachment 1). 

FOX Hosnital (On-Base. Life threatening emergencies onlv). 

Unit 1: Exit the Unit 1 gate and take a right onto Technology Road. Take a left 

onto Wood Road; Wood Road turns into Mills Road. Turn left onto 

Martin Road. Go 1.5 miles and turn right (north) onto Rideout Road. Go 

3.5 miles and turn right onto Goss Road. Proceed approximately 0.6 

mile; FOX Hospital is on the right (See Figure 2 in Attachment 1). 
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Unit 2: Exit the Unit 2 gate and take a left onto McAlpine Road. Take a right 

onto Buxton Road. Turn left onto Patton Road going north. Turn left 

(west) onto Martin Road and continue to Rideout Road. Turn right onto 

Rideout Road. Go 3.5 miles and turn right onto Goss Road. FOX 

Hospital is approximately 0.6 mile on the right (See Figure 2 in 

Attachment 1). 

AREA F: Exit the Area F Site through the parking lot near Building 4382. Continue 

on that road until it intersects Toftoy Thruway. Take a left onto Toftoy 

Thruway going northwest. Turn right onto Rideout Road and proceed 3.5 

miles. Turn right onto Goss Road and go approximately 0.6 mile; FOX 

Hospital is on the right (See Figure 2 in Attachment 1). 

RSA-G: Take a right onto Redstone Road going west. Take a right onto Patton 

Road and proceed to Martin Road. Turn left (west) onto Martin Road and 

continue to Rideout Road. Tu.m right onto Rideout Road. Go 3.5 miles 

and turn right onto Goss Road. FOX Hospital is approximately 0.6 mile 

on the right (See Figure 2 in Attachment 1). 

JNCLEMENT WEATHER PROCEDURES: 

Site activities will be limited to the daylight hours and normal weather conditions. Inclement 

working conditions include heavy rain, high winds and lightning. Observe daily weather reports, 

evacuate site in case of inclement working conditions. 

SITE BACKGROUND/OVERALL INFORMATION: 

Redstone Arsenal (RSA) is a US Army facility located in Madison County, Alabama. RSA 

occupies approximately 38,300 acres. It is bounded on the north and east by the city of 

Huntsville, on the south by Wheeler National Wildlife Refuge and the Tennessee River, and on 

the west by agricultural, residential and light industrial areas. 
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DESCRIPTION AND HISTORY OF UNlT It 

Unit 1 consists of approximately 68.5 acres bordered by woods to the north, a closed landfill 

(Area 43) to the east; wetlands, Wheeler National Wildlife Refuge and the remediated “old” 

channel and floodplains of Huntsville Spring Branch to the south; and a NASA test area to the 

west . The most prominent topographic feature of Unit 1 is the approximately 40-feet-deep 

excavated drainage ditch that borders its east site. The ditch channels runoff water from Unit 

1, Area 43 to the east, and other areas to the north, towards the wetlands to the south. Unit 1 

is composed of two Solid Waste Management Units (SWMUs); the active and closed sanitary 

landfill and the DDT Waste Soils Landfill. 

The sanitary landfill, which occupies approximately 66 acres, has been used since 1973 for 

disposal of a variety of wastes including typical household waste, waste oil, hospital infectious 

wastes, construction debris, asbestos, and ash from incinerated paper. Closed portions of the 

sanitary landfill include disposal trenches oriented east-west and a rubble fili, located in the 

southern part of Unit 1. The closed landfill consists of three to four disposal trenches that are 

approximately 25 ft. wide, 400 ft. long, and greater than 20 ft. deep. Wastes disposed in the 

closed trenches included household waste, paper products, waste oil, and construction debris. 

The land surface of the closed disposal trenches is hummocky and covered with grass. The 

ground is unstable and subsurface gas can be observed escaping from the soil. 

DESCRII’TION AND HISTORY OF UNIT 2: 

Unit 2, consisting of active open bum/open detonation (OB/OD) areas, is located in the southern 

part of RSA near the Tennessee River. Unit 2 is recognized as a “miscellaneous unit” as 

regulated under 40 CFR 265, RCRA Subpart X. An application for a RCRA Part B permit for 

Unit 2 has been submitted and is pending approval by EPA. The OB/OD area is used to dispose 

and decontaminate explosives and explosive contaminated materials and to dispose of reactive 

wastes by thermal treatment. The reactive wastes include bulk propellants, propellant- 

contaminated solvents; and nonhazardous propellant-contaminated waste such as rags and wood 
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containing 4 % or less propellant. Prior to January 1986, solvents and solvent-contaminated 

materials were routinely incinerated directly on the ground at two open bum pads of the Open 

Bum Area located on the northwest part of Unit 2. Liquids have not been burned regularly on 

unprotected ground since 1986. 

Propellant-contaminated wastes are currently thermally treated in two elevated open bum pans 

and one temporary open bum pan located on the northeast comer of Unit 2. Three additional 

pans are currently being constructed. 

Two “contaminated waste bum trenches” located in the” southeast part of Unit 2 also were used 

to incinerate materials contaminated with propellants. The Contaminated Waste Bum Trenches 

were originally designed for incineration of packaging and pallets used to ship munitions. In 

1984, the Army Environmental Hygiene Agency (AEHA) discovered that the trenches had also 

been used to dump and bum waste solvents from an RSA explosive production area, and such 

activities were ceased. In 199 1, the use of these trenches to incinerate packaging and pallets was 

ceased. According to RSA personnel, the Contaminated Waste Bum Trenches are no longer 

Used. 

JlESCRmTION AND HISTORY OF RSA-G THIOKOL DEGREASER AT _.__). I. ., 

JXJTLDING 7664: 

The Thiokol Degreaser, Building 7664, is within the Thiokol complex located in the southeast 

section of the Arsenal. The site is east of magazine Road, north of Redstone Road, and west 

of Line Road. The area of the spill is located adjacent to a crushed rock road and an adjacent 

grass field. The site is surrounded by structures and elevated steam piping. 

In 1989, facility representatives reported a valve malfunction at a degreaser at Thiokol Building 

7664. The malfunction resulted in an overflow to a manhole and a reported maximum of 30 

gallons of TCE (Trichloroethylene) being discharged to the sanitary sewer system. Subsequent 

to the spill, TCE was detected in the sanitary sewer and the sewage treatment plant. An air 

stripper was installed to treat the water in the contaminated sanitary sewer line prior to discharge 

to the main sewer line. The stripper operated for a period of several months. Thiokol 

representatives believe that contaminated groundwater was flowing into the clay pipe sanitary 
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sewer line on the site and that the TCE detected in the air stripper influent was not only related 

to this recorded spill but the result of other nearby sources. The facility disconnected the 

contaminated sewer to isolate the TCE source. All water sources within @ding 7664 were 

rerouted to an approved sanitary sewer. 

JXXRPTION AND HISTORY OF AREA Fr 

Area F, approximately 5 acres in size and located in central RSA, consists of three closed 

disposal ponds formerly used for the disposal of arsenic-contaminated water generated from 

Lewisite manufacturing operations. Subsequent to the disposal of arsenic wastes, rubble and 

industrial wastes were disposed of in the impoundment. RSA field investigations at the site 

included test pit excavations with associated air monitoring, shallow soil sampling; soil borings 

with shallow and deep soil sampling; sediment and surface water sampling; and monitor well 

installation and groundwater sampling. Test pit excavations encountered solid waste and 

construction debris, overlaying layers of arsenic waste and polynuclear aromatic hydrocarbons 

(PAH)-contaminated waste that continued to the total depths of the test pits (11 to 12 ft). The 

hydrogeology at Area F is complex, with shallow perched and deep basal overburden zones 

overlying shallow weathered and intermediate bedrock water-bearing zones. The apparent 

direction of groundwater flowing the basal overburden and shallow bedrock is north-northeast. 

The nature and extent of contamination in the soils at Area F have been fairly well-defined. A 

Health and Environmental Analysis (HEA) showed PAHs and metals (primarily arsenic) to be 

present in the soil/waste samples from the test pits, shallows soils, soil borings, and sediments 

at concentrations which exceed carcinogenic and systematic criteria, respectively. There does 

not appear to be groundwater contamination associated with the activities at Area F. One 

chlorinated hydrocarbon (carbon tetrachloride) was detected in groundwater, but the source of 

the contamination is not believed to be Area F. 
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]MAXIMUhf DETECTED GROUNDWATER CONTAMINATION: 

RSA G: 

Unit 2: 

Unit 1: 

TCE - (Trichloroethylene) 120,000 ppb 

TCE 98,oC’ ppb 
Total Chlorinated Hydrocarbons 151,850 ppb 

TCE 390 PPb 
Total Chlorinated Hydrocarbons 475 ppb 
Total BTEX 853 ppb 
BNA 1,300 ppb 

Area F: Arsenic 100 PPb 

jMAXIMUM DETECTED SOIL CONTAMINATION: 

Area F: Arsenic 40,000 mg/kg 
Total Aromatic Hydrocarbons 298 mg/kg 

HAZARD ASSESSMENT: 

According to the information available in the Remedial Investigation Reports, a low potential 

exists for exposure due to the chemicals found at the sites. 

STANDARD OPERATING PROCEDURES: (i.e., basic hygiene, buddy system, no oral 

contact with any articles when working on site, etc.) 

Basic hygiene procedures include common sense practices such as no eating, drinking or smoking 

on site. Keep hands and equipment away from face, eyes and mouth. Avoid areas where 

obvious contamination can occur if possible. Do not enter site alone. Maintain visual and audio 

contact with others at all times. In the event. of an incident at the site, an Incident Report and 

Follow Up form (Attachment 2) will be completed and forwarded to the Ebasco Regional Health 

and Safety Manager, and copies furnished to the US Army Corps of Engineers Project Manager. 
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PERSONAL PROTECTIVE EOUIPMENT (PPE) REOUIREMENTS; 

..m_ Minimum - Steel toe/shank shoes ?r,boots, standard field clothes. Hard hats and safety glasses .‘ .,,. ,1 -~ .* s- . . . .:“l/?.,_ “I ,” __\̂  *‘w1 ..%S I_. “, I _, 
will be worn when applicable (i.e., in areas where there are overhead hazards, when there is a 

potential of eye injury). 

PPE S~L~crmN CRH’ERK . 

Very low level of possibilities for contact with potentially hazardous substances - site survey 

inspection will be of short duration. 

J’PE DECON/DISPOSAL (IF APPLICABLE): 

N/A 

ONITORING EQUIPMENT AND CALIBRATION IN-FORMATION: 

N/A 

&fONITORING EOUIPMENT SELECTION CRITERIA: 

N/A 

ACTION LEVELS FOR UPGRADING OF PPE AND/OR SITE WITHDRAWAL: . 

Site withdrawal for inclement working conditions listed on page 3 
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jklEDICAL DATA SHEET; 

The brief Medical Data Sheet on @q folJq?ing page can be completed by on-site personnel and 

will be kept in the Project Support Zone (i.e., uncontaminated area near the project site) during 

the conduct of site operations. It is in no way a substitute for the Medical Surveillance Program 

requirements consistent with the Ebasco Corporate Health and Safety Program for Hazardous 

Waste Sites. This data sheet will accompany any personnel when medical assistance is required 

or if transport to hospital facilities is required. 

* 
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EBASCO SERVICES INCORPORATED 

PROJECT 48ibrAtbd8tcmrAmnd-&hbmu 

NAME HOME TELEPHONE 
ADDRESS 
AGE HEIGHT WEIGHT BLOOD TYPE 
ALLERGIES 
PARTICULAR SENSlTlVlTiES 
DO YOU WEAR CONTACTS? 

PROVIDE A CHECKLIST OF PREVIOUS ILLNESSES OR EXPOSURES TO 
HAZARDOUS CHEMICALS: 

“** j WHAT MEDICATIONS ARE YOU PRESENTLY USING? 

DO YOU HAVE ANY MEDICAL RESTRICTIONS? 

‘PHYSICIAN TELEPHONE 

MEDICAL DATA SHEET 
REDSTONE ARSENAL, ALABAMA 

‘A-11 
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REVIEW: 

Each field team member shall sign this section after site-specific training is completed and before 

being permitted to work on site. 

I have read and understand this Site-Specific Health and Safety Plan. I will comply with the 

provisions contained therein. 

Site/Project: 4 Sites At Redstone Arsenal. Alabama 

EIJame Printed SiPnature 
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APPROVAL& 

By their signature, following, the undersigned certify that this Health and Safety Plan will be 

utilized for the protection of the health and safety of workers during the field investigation of 

the four Redstone Arsenal sites. 

EBASCO ENVIRONMENTAL 

3-29-73 

Date 
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A’ITACHMENT 2 

STANDARD INCIDENT AND FOLLOW-UP FORM 
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INCIDENT REPORT 

SITE IDCATION: 

REPORT PREPARED BY: 

Name Printed Title 

INCIDENT CAT&GORY: 
(check all that apply) 

-Wry 
Near Miss 

Motor Vehicle 

Illness 
On Site 
Equipment 

Damage Property 
Chemical 

-m owe 
Mechanic+ Electrical 
Fire Other 

DATEANDTlME OF INCIDENT: 

Narrative Report of Incident: 

(Provide sufficient detail so that the reader may fully understand the actions leading to or 
contributing to the incident, the incident occurrence, and actions following the incident. 
Append additional sheets of paper if necessary). 

. 



INCIDENT REPORT 
(SHEET 2 OF 6) 

WITNESSES TO INCIDENT 

1. NAME 
ADDRESS 
TELEPHONE NO. 

COMPANY 

d 

2. NAME COMPANY 
ADDRESS 
TELEPHONE NO. 

pVURIES 

FIRST INJURED PERSON 

Name of Address of Injured: 

:SN: Age: 
Years of Service: 
Title/Classification: 
Severity of Injury or Illness: 

Sex: 
Time on Present Job: 

Disabling Non-disabling 
Fatality Medical Treatment 

Estimated Number of Days Away from Job: 
Nature of Injury or Illness: 

Classification of Iniunt: . 

Fractures Heat Bums 
Dislocations -Chemical Bums 

Exposure Cold 
Frostbite 



INCIDENT REPORT 
(SHEET 3 OF 6) 

sprains 
Abrasions - 

Radiation Burns 

Licerations - 
Bruises 

Punctures - 
Blisters 
Toxic Respiratory - 
Exposure 

Faint/Dizziness 
Dermal Allergy - 

Heat Stroke . 
Heat Exhaustion 
Concussion 
Toxic Ingestion 

Respiratory Ahergy 

Part of Body Affected: 
Degree of Disability: 
Date Medical Care was Received: 
Where Medical Care was Received: 
Address (if off-site): 
If Hospitalized, Name, Address and Telephone No. of Hospital: 

Name, Address and Telephone No. of Physician: 
\ 

$ECOhQ INJURED PERSON 

Name and Address of Injured: 

SSN: 
Years of Service: 
Title/Classification: 

Age: Sex: 
Time on Present Job: 

Severity of Injury or Illness: 

Disabling 
Fatality 

Non-disabling 
Medical Treatment 

Estimated Number of Days Away from Job: 
Nature of Injury or Illness: 



Classification of Iniwv: 

Fractures 
DiSIoCatiOIlS 
Spniins 
Abrasions 

Lacerations 
Pllnctures 

Faint/Dizziness 
Dermal Allergy 

INCIDENT REPORT 
(SHEET 4 OF 6) 

Heat Bums 
Chemical Bums 
Radiation Bums 
Bruises 

Blisters 
Toxic Respiratory 
Exp osure 
Bites 

Cold Exposure 
Frostbite 
Heat Stroke 
Heat Exhaustion 
Concussion 
Toxic Ingestion 

q Respiratory 
Allergy 

Part of Body Affected: 
Degree of Disability: 
Date Medical Care was Received: 
Where Medical Care was Received: 
Address (if off-site): 
If Hospitalized, Name, Address and Telephone No. of Hospital: 

Name, Address and Telephone No. of Physician: 

(If more than two injuries, provide information on separate sheet). 

j’R0PERT-Y DAMAGE 

Brief DescrWion of ProDeq Damage: 

Estimate of Damage: S 



INCIDRNT REPORT 
(SHEET 5 OF 6) 

CIDENT.ANALYSIS 

Causative agent most directly related to accident (object, substance, material, machinery, 
equipment, conditions): 

Was weather a factor? 
Unsafe mechanical/physical/environmental condition at time of incident (be specific): 

Unsafe act by injured and/or others contributing to the incident (be spe&c, must be 
answered): 

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, fatigue): - 

On Site Incidents: 

Level of personal protection equipment required in Site Safety Plan: * 

ModiGcations: 

Was injured using required equipment?: 



INCIDENT FOLLOW-UP 
< 

Date of Incident: 

Site: 

Brief Description of Incident: 

Qutcomt of Incident: 

Fhysician’s Recommendations: 

bate Injured Returned to Work: 

ATTACH &Y ADDITIONAL INFORMATION TO THIS FORM 

. 



APPENDIX B 

SUMMARY OF INTERIM CORRECTIVE MEASURE CRITERIA 
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Appendix B 
Design Criteria Summary 

; Civil Design 

Roads 

0 Surface course will be compacted granular material. 

l Subgrade will be compacted soil. Geotextile will be used if required by site conditions. 

l Design of paving will be in accordance with applicable technical manuals issued by HQ 
USACE and the requirements set forth in the “Design Manual for Military Construction” 
Second Edition, June 1989, USACE. 

Drainage 

l Surface drainage will be routed around and away from the cap. 

0 Storm drainage system will comprise ditches, swales and culverts. 

l The storm drainage system will be designed to accommodate the 1 hour duration, 10 year 
frequency storm as a minimum. 

0 Storm drainage design will be in accordance with the technical requirements set forth in 
the “Design Manual for Military Construction”, Second Edition, June 1989, USACE. 

Earthwork 

0 Site grading will be designed to minimize erosion and to control direct stormwater 
runoff. 

0 Dust and erosion control will be implement& during earthwork activities. 

0 Vegetation will be established on all disturbed areas and on the cap. 

0 All existing vegetation will be removed and trees cut off at grade. 

l Cap material will be clay soil, CL or CH Classification, with a maximum permeability 
of 
1 x 10-’ cm&c when compacted. 

l Compaction of cap material will be 93% of Standard Proctor maximum dry density, as 
defined by ASTM D 698 with moisture content between optimum and 3% above 
optimum. 

l Top soil will be spread 6-inches deep on the cap to support vegetation. 
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Earthwork design will be in accordance with State and Local codes and the technical 
requirements set forth in the “Design Manual For Military Construction”, Second 
Edition, June 1989, USACE. 

Fencing 

l All fencing and gates will be galvanized steel chain link fencing. 

0 Firm fixed price lump sum Invitation for Bids. Contract will include a six month 
maintenance of the Site. 
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APPENDIX C 

RESUMES OF EBASCO DESIGN TEAM MEMBERS 
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